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ABSTRACT  
Powdered kunun-zaki (a beverage) was produced with 500 g of fermented sorghum residue and 200 g 
flavoured sweet potato paste. Blends were mixed with water, 10 g of granulated sugar and stuffed in a folded 
aluminum foil, steamed for 35 min. It was dried at 60 ± 1
O
C for 12 h, milled and sieved. The reconstitution time 
in warm water (45
O
C) and cold water (room temperature) were determined. The reconstituted sample was 
compared with freshly prepared kunun-zaki in terms of chemical and sensory properties. The pH values of the 
fresh kunun-zaki sample 2.03 was significantly different (p < 0.5) from that of the reconstituted kunun-zaki 
sample (3.61) indicating a higher hydrogen ion concentration in the freshly prepared kunun-zaki. There were 
no significant differences (p > 0.05) between the samples in their protein, ash, fibre and carbohydrate 
contents. The result of the sensory evaluation revealed significant difference (p < 0.05) in terms of 
taste of the sample, but there were no significant differences (p > 0.05) in other parameters tested. 
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Introduction  
Kunun-zaki is a cereal based non-alcoholic fermented 
beverage mostly consumed in the Northern part of 
Nigeria. It can be produced either from millet 
(Pennisetum typoidum), Sorghum (Sorghum bicolor), 
or maize (Zea mays) Akoma et al. (2006). Kunun-
zaki is an Hausa word meaning sweet beverage 
(Sengev et al., 2010). It is consumed anytime of the 
day by both adults and children as a breakfast food 
drink. It is a refreshing drink usually used to entertain 
visitors; it also serves as an appetizer and is 
commonly served at social gathering (Amusa and 
Ashaye, 2009). Onuorah et al. (1987) reported kunun 
as being regarded as after meal drinks or refreshing 
drinks in rural and urban centres, it is sometimes used 
as a weaning drink for infants (Adebayo et al., 2009). 
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Kunun-zaki is of low viscosity and has sweet sour 
taste with milky appearance (Adeyemi and Umar, 
1994). Preparation methods vary amongst people’s 
taste and cultural preferences. Production of 
kunun-zaki is still on small scale and the beverage 
is widely found in the local market and at resorts 
(Innocent et al., 2011). This non-alcoholic 
beverage is however becoming more widely 
accepted in several other parts of Nigeria, owing to 
its refreshing qualities (Amusa and Ashaye, 2009). 
 
Generally, kunun-zaki production involves steeping 
of sorghum, millet or maize, wet milling, sieving and 
partial gelatinization of the slurry. Qualitatively it is 
obtained after 5 days and could only be stored for 
another 3 days when refrigerated. Reduction in 
processing time and an alternative technology to 
produce safer and shelf stable powdered kunun drink 
that would be reconstituted when needed will help to 
improve the availability of this indigenous 
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food drink and more convenient, especially for 
people, who may not have time to go through 
the long process involved in kunun-zaki 
production. Hence the study of production of 
reconstitutable kunun-zaki, and its comparison 
with freshly prepared kunun-zaki. 
 
Materials and Methods  
The materials used were Sorghum (Sorghum bicolor), 
sweet potato (Ipomoea batatas), ginger (Zingiber 
officinale), black pepper (Piper-niger), red pepper  
(Piper-annum),  cloves (Syzgium  aromaticum), garlic  
(Allium sativa) and granulated sugar (sucrose). 
 
Preparation of flavoured sweet potato paste  
Two hundred grammes (200 g) of fresh sweet 
potatoes was peeled, washed and cut into slices of 
5 ± mm thickness. The slices were milled together 
with 3.25 g of ginger, 0.2 g of cloves, 0.25 g of red 
pepper, 0.25 g of black pepper and 25 g of garlic 
using locally fabricated miller. The paste was 
mixed with 100 ml of potable water to prevent 
browning and was stored in a refrigerator at a 
temperature of 4
o
C for further use (Fig. 1). 
 
Preparation of Fermented sorghum sediment  
The method described by Sengev et al. (2010) was 
used with slight modifications for the production 
of fermented sorghum sediment. Five hundred (500 
g) of dehulled sorghum grains were cleaned, sorted, 
weighed and steeped in 1000 ml of potable water for 
16 h. The grains were drained and spread on a tray, 
covered with moistened cleaned jute bag and was 
allowed to sprout for 24 h. The sprouted grains were 
washed with potable water to remove the vegetative 
parts. It was milled, sieved using clean muslin cloth 
and was allowed to stay for 36 h at room temperature 
in a covered plastic container, during which the slurry 
was allowed to sediment. The supernatant was 
decanted and the sediment was used for the 
production of kunun- zaki (Fig. 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Flowchart showing the production of 
flavoured sweet potato paste 
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Soaking of the sorghum (16 h; 28±1oC) 
 
Draining 
 
Malting (24 h, 281±oC) 
 
Devegetation 
 
Milling 
 
Sieving 
 
Fermenting (36 h, 28±1oC) 
 
Fermented sorghum sediment 
 
Fig. 2: Flowchart showing the preparation of 
fermented sorghum sediment 
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Preparation of kunun-zaki  
The method described by Adebayo et al. (2009) 
was used with slight modifications (Fig. 3). The 
spiced sweet potato paste (200 g) was blended 
(using Saisho blender, model S-748) with the 
fermented sorghum sediment (300 g) and mixed 
with 100 ml of potable water (2:1 w/v). 
 
The slurry was divided into 2 parts (ratio 3:2), the 
larger portion was cooked by the addition of 500 
ml boiling water. It was allowed to stand for 5 min 
and 500 ml of cold water was added to the second 
part. The two slurries were mixed thoroughly and 
sweetened with 10 g of granulated sugar (sucrose). 
100 ml of water was added and the resulting slurry 
was the kunun-zaki. 
 
Preparation of kunun-zaki powder  
The method described by Sengev et al. (2010) was 
used with slight modifications for the 
production of kunun-zaki powder. 500 g of the 
fermented sorghum sediment was blended with 
200 g of spiced sweet potato paste and 10 g of 
granulated sugar (sucrose). These were mixed with 
20 ml of potable water (2:1 w/v). The blends were 
stuffed in a folded aluminium foil, and steamed for 
35 minutes. It was oven-dried at 60±1
o
C for 12 
hours, after which it was milled, sieved with clean 
muslin cloth and packaged in an air tight container 
and stored at room temperature. The flowchart 
is shown in Fig. 4. 
 
 
 
Flavoured sweet potato paste Fermented sorghum sediment 
(200 g) (300 g) 
 
 
Water (100 ml) 
 
Mixing 
 
Dividing slurry (ratio 3:2) 
 
Gelatinized larger portion and allow to stand for 5 mins 
 
Adding the second part 
 
Mixing  
100 ml of cold water and 10 g of granulated sugar 
 
Kunun-zaki 
 
Fig. 3: Flowchart showing the preparation of kunun-zaki 
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Fig. 4: Flowchart showing the preparation of powdered kunun-zaki 
 
 
 
Proximate analysis  
Standard methods of AOAC (1990) were used to 
determine the moisture, crude fibre, fat, 
protein, ash and carbohydrate contents of the 
kunun-zaki samples. 
 
Determination of acidity in kunun beverages  
Water extracts methods of AOAC (1990) were used 
in the determination of acidity in kunun beverages: 
 
Determination of reconstitution index of 
kunun-zaki powder  
The reconstitution index of kunun-zaki powder sample 
was determined according to the method described by 
Orishagbemi et al. (2010) with slight modifications. 
Five grammes (5 g) of the powdered sample were 
weighed separately into 9 beakers (500 ml) volume and 
were labelled number 1 – 9. Then 5 ml potable water at 
room temperature (28 ± 2
o
C) 
 
 
 
was added to the sample in beaker number 1 (ratio 
1:1), stirred for 20 s, and was allowed to stand for 8 
min, to form a reconstituted kunun slurry. This was 
repeated separately by adding 10, 15, 20, 30, 35, 40 
and 45 ml water respectively to give powder : water 
ratio of 1:2, 1:3, 1:4, 1:5,….1:9. Each slurry was 
compared with the freshly prepared kunun-zaki to 
identify sample that mostly resembled it, in terms of 
appearance and mouth-feel. (The corresponding ratio 
value is the reconstitution ratio for the powder or 
reconstitution index when expressed as decimal.) 
 
Sensory evaluation  
Sensory evaluation was carried out using a 20-
member semi-trained panel. The samples were 
scored for appearance, taste, flavour, 
mouth-feel and general acceptability using 9-
point hedonic scale, where “9” represented like 
extremely and “1” represented dislike extremely. 
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Results and Discussion 
The results of physicochemical parameters 
determined are shown in Table 1. From the Table, 
the pH values of the fresh kunun-zaki sample 2.03 
was significantly different (p > 0.5) from that of 
the reconstituted kunun-zaki sample (3.61) 
indicating a higher hydrogen ion concentration in 
the freshly prepared kunun-zaki. The pH value of 
the freshly prepared kunun-zaki was lower than the 
results obtained by (Ogbonna et al., 2011; Akoma 
et al., 2006; Amusa and Ashaye, 2009) but similar 
to the report of (Obanewo and Zidon, 2003). The 
reason may be that the freshly prepared sample 
fermented more than the reconstituted sample. The 
titratable acidity of fresh kunun-zaki sample 
(0.23%) was higher than the reconstituted sample 
(0.1%). This could be due to loss of volatile acids 
during drying processes. This result was in 
agreement with the reports of Obanewo and Zidon 
(2003); and Obadina et al. (2008). The acidity in 
kunun-zaki could be attributed to added spices like 
garlic, ginger, cloves and pepper which were 
acidic in nature. It may be traced to the presence of 
some bacteria like Lactobacillus and Acidophillus 
which help in acid fermentation of kunun. 
 
Table 1: Physico-chemical composition of fresh 
and reconstituted Kunun Zaki 
 
Parameters Fresh Kunun-zaki Reconstituted 
  Kunun zaki 
pH 2.03
a
 + 0.05 3.61
b
 + 0.2 
Acidity % 0.23
a
 + 0.4 0.1
b
 + 0.21 
Moisture % 89.5
a
 + 0.1 86.07
b
 + 0.2 
Protein % 2.3
a
 + 0.1 1.94
a
 + 0.2 
Fat % 8.17
a
 + 0.2 5.2
b
 + 0.1 
Ash % 1.58
a
 + 0.21 2.1
a
 + 0.9 
Crude fibre % 5.1
a
 + 0.1 5.1
a
 + 0.1 
Carbohydrate % 71.54
a
 + 0.03 71.53
a
 + 0.3 
Mean along the same row with different superscripts are 
significantly different from each other at 5% probability level 
 
The carbohydrate contents of the kunun-zaki 
samples obtained were 71.54% and 71.53% for 
the fresh kunun sample and reconstituted kunun 
samples respectively. The high carbohydrate 
values obtained implied that the beverage will 
contain high calorie and promote protein sparing 
function as reported by (Ihekoronye and 
Ngoddy, 1985) for high carbohydrate foods. 
 
There were no significant difference (p > 
0.05) between the protein contents of the freshly 
prepared and the reconstituted kunun samples. 
The result of the fresh kunun sample was close 
to the value (2.51%) obtained by Amusa and 
Ashaye (2009) in the traditionally prepared 
kunun-zaki. The low protein content of the 
samples may be attributed to the fact that protein 
in cereals are usually located in the testa and the 
germ which in this case were removed during 
processing (Obadina et al., 2008). 
 
The moisture contents of fresh and reconstituted 
kunun beverages showed significant differences 
(p < 0.05). The results were similar to the reports 
of Obanewo and Zidon (2003); and Adejuyitan et al. 
(2008), but differs from the report of Amusa and 
Ashaye (2009); and Adebayo et al. (2009) for fresh 
kunun samples. The difference in the moisture 
contents could be attributed to the difference in 
preparation methods. Moisture contents contribute 
significantly to the microbial flora of food sample  
(Prescott et al., 2002). This implies that, the 
shelf life of kunun-zaki will be extended when 
produced into reconstitutable form. 
 
The fat content obtained for the fresh kunun sample 
and the reconstituted kunun samples were 8.17% and 
5.3% respectively. This result is higher than the value 
(0.45%) obtained by Akoma et al. (2006) and 3.55% 
– 3.64% obtained by Amusa and Ashaye (2009) for 
the freshly prepared kunun samples. The fat content 
of fresh kunun sample was higher than that of 
reconstituted kunun sample. The removal of germ 
during processing is known to cause reduction in 
both protein and oil contents of the product obtained 
(Ihekoronye and Ngoddy 1985). The availability of 
an appreciable amount of fat/oil in a food sample is 
an indication of the capability of the food sample 
to supply sufficient energy in diets. This prevents 
protein utilization as energy source (Ojewola and 
Udom, 2005). 
 
The crude fibre contents obtained for fresh 
kunun samples and reconstituted kunun samples 
were 5.10% and 5.10% respectively. This result 
agrees with the values (5.00% – 3.56%) reported 
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by Ogbonna et al. (2011) of the freshly prepared 
and reconstituted kunun sample, but lower than 
the value (0.25%) reported by Adejuyitan et al. 
(2008) for fresh kunun sample. The crude 
fibre represents the indigestible portion of a 
food sample that remains after acid, alkali or any 
chemical treatment (Okaka and Okaka, 2001). 
 
The ash contents obtained for fresh kunun sample and 
reconstituted sample were 1.58% and 2.1% 
respectively. The result of the freshly prepared kunun 
sample is close to those reported by Ogbonna et al. 
(2011) for freshly prepared kunun and reconstituted 
kunun samples. It is slightly higher than the values 
(1.2% – 1.16%) obtained by Amusa and Ashaye 
(2009) for the fresh kunun sample and are slightly 
lower than the values (2.1% – 3.30%) reported by 
 
Table 2: Sensory scores of kunun-zaki sample 
 
Adejuyitan et al. (2008) for fresh kunun samples 
and higher than the values (0.20 – 0.62%) reported 
by Adebayo et al. (2009) for fresh kunun samples. 
 
Sensory evaluation  
The results of the sensory scores are shown in Table  
2. The analysis of variance revealed no 
significant difference (p < 0.05) in all samples in 
terms of flavour, mouth-feel and overall-
acceptability. There was significant difference (p 
> 0.05) in taste between the fresh kunun sample 
and the reconstituted kunun. This difference may be 
due to the difference in the processing methods. The 
drying process the reconstituted sample was 
subjected to might have affected the taste of the 
product. However, both freshly prepared and 
reconstituted samples were generally accepted. 
 
Parameters Taste Flavour Mouth feel General acceptability 
     
Fresh kunun 8.11
a
 ± 1.5 5.44
a
 ± 1.9 5.56
a
 ± 1.6 5.87
a
 ±1.9 
Reconstituted kunun 6.52
b
 ±1.5 6.20
a
 ±1.3 6.41
a
 ±1.2 6.05
a
 ±1.7 
 
Means along the same row with different superscripts are significantly different from each other at 5% probability level.  
 
 
Table 3: Reconstitution time 
 
Temperature (
o
C) Quantity of powdered Time taken (min) 
 Kunun-zaki (g)  
   
Room temperature 5 8 
Warm water (45
o
C) 5 5 
 
Reconstitution time  
The time taken for reconstitution of the powdered 
kunun-zaki in warm water (5 min) was shorter than 
in cold water (8 min) as shown in the Table 3. This 
may be because solubility increases with increase 
in temperature as reported by (Fellows, 2000). 
This result is in an agreement with earlier work of 
Obanewo and Zidon (2003). 
 
Conclusion  
Reconstitutable kunun-zaki was produced from 
fermented sorghum residue and flavoured sweet 
 
potato paste. Time of reconstitution was achieved at 5 
min in warm water (45
o
C) and 8 min in cold water 
(room temperature). The reconstituted sample was 
generally accepted when compared with the fresh 
sample, though there were significant 
differences in term of taste of the samples. 
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